building up entrepreneurial networks. The capability mechanism is the element for sustainable academic entrepreneurship through a combination of different entrepreneurial capabilities in a university.
Introduction
In recent decades, some universities have shifted towards a more entrepreneurial direction through undertaking the 'third mission' as a key actor promoting regional and national economic development (Etzkowitz, Webster, Gebhardt & Terra, 2000; Guerrero, Urbano & Fayolle, 2014; O'Shea, Allen, Morse, O'Gorman & Roche, 2007; Schmitz, Urbano & Dandolini, 2016) . For example, in China, the central government is implementing the national innovation development strategy which emphasises the building up and commercialisation of intellectual capital in universities in order to create value and jobs (Fisch, Block & Sandner, 2014) .
Many universities, but more so research universities, now actively promote knowledge commercialisation and try to inject an entrepreneurial mindset among their staff and graduates. By integrating entrepreneurs, enterprises, government, investors and other agencies, the universities are developing academic entrepreneurial ecosystems (AEE).
'Academic entrepreneurship' is a term that describes a university and its academic staff who engage in the commercialisation of their research results (Abreu & Grinevich, 2013; Doutriaux, 1987) . However, in recent years, developing an AEE has received considerable attention from academics, governments and development agencies (Hallam, de la Vina, Leffel & Agrawal, 2014) , for example the Organisation for Economic Cooperation and Development, the World Bank and so on (Aspen Network of Development Entrepreneurs [ANDE], 2013) . Research also has showed specific examples of how entrepreneurial ecosystems have created significant economic value in Argentina, the United States, Israel, India, China and Mexico (Bernardez, 2009 ). Vogel (2014) argued that an entrepreneurship ecosystem is composed of two important aspects, one of which is interdependent actors including entrepreneurs and institutions; the other includes factors such as markets, policies, support setting and so on. Both coexist and interact to promote new venture creation. Colombo (2014) held a similar view. Greene et al. (2010) provided a definition for university-based entrepreneurial ecosystem, that is, that multidimensional enterprises support entrepreneurship development through various initiatives related to teaching, research and outreach. There are now a number of entrepreneurial ecosystems models (ANDE, 2013; Entezari, 2015; Mason & Brown, 2014) . Isenberg (2011) identifies six elements of this ecosystem, namely, policy, finance, human capital, supports, markets and culture. Yaribeigi, Hosseini, Lashgarara, Mirdamadi and Najafabadi (2014) share these views. Applying this concept and theoretical framework of entrepreneurship ecosystem to our study, our definition of an AEE, based on a synthesis of definitions found in the literature (Graham, 2014; Greene, Rice & Fetters, 2010; Isenberg, 2011; Vogel, 2014) is straightforward. Namely, a set of academic entrepreneurial actors (for example, universities, research institutions, enterprises, venture capitalists and so on) and factors (for example, university leadership, governance, and entrepreneurial capability, markets, support setting and so on), which coexist and interact through academic entrepreneurial process mechanisms, in order to develop a dynamic and interactive community, all to achieve the goal of knowledge commercialisation.
An effective AEE is critical for academic entrepreneurial activities since it not only acts as a catalyst in accelerating the commercialisation of knowledge but also as a dynamic and platform in maintaining the sustainable development of academic entrepreneurship. However, little of the literature exists that conceptualises the structure and function of an academic entrepreneurial ecosystem (Hayter, 2016) , and few studies uncover how AEEs are changing, especially building on certain mechanisms that enable the academic entrepreneurship system to transition towards an ecosystem. In order to address this gap, this article expands the existing approaches by examining the mechanisms among the actors in an AEE. It utilises a qualitative case study and in-depth interviews with entrepreneurs to explore how an ecosystem evolves that would motivate academic entrepreneurship, recognising the key factors that affect academic entrepreneurship performance, and finally construct the process mechanisms of an AEE.
This article makes three distinct theoretical contributions to the AEE literature: First, through the systematic literature review and in-depth case study, we paint a comprehensive picture of the transition in a research university from academic entrepreneurship system to an AEE. This study also affirms that developing AEEs can provide valuable resources and collaboration for academic entrepreneurship. Second, we synthesise our empirical results into a new and adaptive theoretical framework of an 'individual-organisation-environment-process' model on AEE, and further recognise the process mechanisms for developing AEEs by acting on the different levels of individual, organisation and environment. Third, a main contribution of the study explores how the three basic process mechanisms of 'incentive, collaboration and capability' can contribute to drive a traditional academic entrepreneurship system transition to an AEE thereby improving academic entrepreneurship efficiency. And we also discuss the implications of our research results for improving academic entrepreneurship.
The remainder of this article is outlined as follows. The second section discusses the conceptual framework of AEEs. The third section introduces the study methodology designed to identify the case, data collection and analysis. The fourth section describes in detail which are the key challenges the university in the case study faced in establishing an AEE and how these challenges were solved. The fifth section discusses the transition towards the AEE by developing process mechanisms. The sixth section provides the conclusion and policy implications.
Conceptualising Academic Entrepreneurial Ecosystems
Our aim is to fill the research gap of process mechanisms in AEE by developing and presenting the 'Incentive-Collaboration-Capability' Interactive Three Mechanisms Model (ITM) of AEE. The model is informed by the previous literature that recognises the main influencing factors of individual, organisation, environment (IOE) in shaping the ecosystem. The model is further developed and elaborated in the fourth and fifth sections of this article and illustrated with a case study of Zhejiang University (fourth section).
Academic entrepreneurship is not a single event, but rather a continuous process comprised of a series of events and stages (Friedman & Silberman, 2003; Wood, 2011) . The development of academic entrepreneurship in a research university depends on a combination of factors at the individual, organisational and environmental levels. In order to gain understanding of the factors that drive or hinder academic entrepreneurship, we have used the entrepreneurial ecosystem framework model and thereby developed the following framework conditions based on two different dimensions of IOE analysis levels and ITM construction that foster academic entrepreneurship which have been applied in Chinese research universities.
The IOE analysis dimension comprises: (1) Individual level: the academic staff including teachers and researchers in a research university who are recognised by the university as entrepreneurs. Personal qualities such as gender, intelligence, work experiences and character traits are all extensively researched and generally believed to have significant influence on the individual's decision to become an entrepreneur (Kolb & Wagner, 2015; Rauch & Frese, 2007) . However, motivation is the key as a driver of entrepreneurial decision-making and opportunity-seeking (Shane, Locke & Collins, 2003) . Entrepreneurial capabilities are another important factor, for example resource absorption, exploitation of commercial opportunities, development of entrepreneurial network (D'Este, Mahdi & Neely, 2009), for achieving individual entrepreneurial goals (Salamzadeh et al., 2011) , but relatively little research has addressed the motivation and capabilities effecting the specific steps in an academic entrepreneurial process. Therefore, this article explores their entrepreneurial motivation and capability, which is different from the traditional research focused on personality traits. This is necessary because the academic staff integrated within non-commercial environments typically lacks the business skills and experience which is important to establish a spinoff (Mosey & Wright, 2007 ).
(2) Organisation level: a university with its institutions such as schools/colleges and departments which improves governance structure, builds up hybrid organisations and develops entrepreneurial networks going beyond the traditional university boundaries that would promote the collaboration among universities, industries, government and other actors (Hayter, 2013) . However, research has also found numerous barriers to effective knowledge commercialisation, for example organisational culture clashes, bureaucratic inflexibility, poorly designed reward systems, and ineffective management of university technology transfer offices (Siegel, Waldman, Atwater & Link, 2003) . This article, therefore, sets out to study how to adjust the organisation structure and develop entrepreneurial network in order to incorporate internal and external resources and develop a strong entrepreneurial foundation. (3) Environmental level: there is increasing evidence to suggest that environmental factors also play a contributing role in promoting entrepreneurship (Suresh & Ramraj, 2012) . These include government policies and procedures in assisting research results pilot studies, start-ups and other academic entrepreneurial activities. They also refer to financial support from external sources, such as angel and venture funds, and the development of entrepreneurial network supporting academic entrepreneurship.
The ITM construction dimension comprises: (1) Incentive mechanism: using the personnel assessment system and income distribution system methods, thereby encouraging academic staff to embark on applied research and commercialisation of knowledge, collaborate with various organisations and seek external support from the entrepreneurial environment. (2) Collaboration mechanism: the development of collaboration between university and industry through improving governance structure and developing entrepreneurial networks. Academic entrepreneurial success relies upon academic and non-academic contacts through collaboration mechanism for developing the connection of academic staff to other social networks (Hayter, 2016) . (3) Capability mechanism: the development of academic staff entrepreneurship abilities and university entrepreneurial management abilities. University entrepreneurial management abilities refer to the abilities of schools or colleges in a university to develop academic entrepreneurial activities and enhance entrepreneurial efficiency. They also refer to the abilities of the academic entrepreneurial management team from similar institutions of technology transfer office to provide professional services for improving entrepreneurial performance. (4) Outcomes: The dynamic AEE leads to some outcomes of academic entrepreneurship with the process mechanisms, such as the creation of start-up companies, patent production, publications, research funding provided by enterprise, income from academic entrepreneurship, and so on, which are usually used as the performance indicators of academic entrepreneurship (Kroll & Liefner, 2008; Teixeira & Nogueira, 2016 ). The theoretical model in Table 1 comprises various determinants as mentioned above, which can facilitate and support the development of an AEE and thus influence entrepreneurial performance. Within each of the two main dimensions (ITM and IOE) of this model, several sub-variables are identified in the overall framework. They tend towards interaction with each other and achieve the transition towards an AEE. While this framework is presented in Table 1 , it is explicitly recognised that the process mechanisms for developing AEE act on the different levels of IOE. Creation of start-up companies, patent production, publications, research funding provided by enterprise, income from academic entrepreneurship, etc.
Source: Designed by the authors.
ITM acts on IOE

Methodology Case Selection
We study the case of one of the top research universities in China by exploring the process mechanisms of AEEs. Given the aims of this study, the method of case study is chosen, which is the most appropriate way to identify the interactive processes involved in one case or specific situation in which the researcher has little or no control (Yin, 1994) . This is also because it allows for the in-depth investigation of a process in richer contextual and complex conditions. As the top university in China, the university in this case is Zhejiang University (ZJU) playing an important role in developing academic entrepreneurship. The case we selected entailed a challenging academic entrepreneurship mechanisms model design task, where the academic entrepreneurship could not be developed without process mechanisms model and integrating other actors into the ecosystem. The case has prominent characteristics, which is likely to help us in developing more robust theoretical propositions. Considering the nature of the research question, corresponding author of this article from 2011 to 2013, a post-doctoral at ZJU's Research Centre for Science, Technology and Education Policy, was involved in research into ZJU's academic entrepreneurship, and maintaining the research cooperation up to present time, helping to execute this in-depth research and analysis.
Data Collection and Analysis
A summary of the principal steps in the quantitative and qualitative data collection and analysis are detailed below.
Step 1, in order to build the theoretical framework and to analyse the nature of structural with contextual relationships among the elements of actors and factors in AEE, we initially were helped by a group of eight experts who had both a considerable academic background and knowledge-based entrepreneurship experiences. Between 2011 and 2016, four small discussion meetings were held along with other electronic communication tools to ensure correct collection of their views about the theoretical framework. Moreover, the in-depth semi-structured interviews were conducted with 20 people in a variety of positions in order to capture their attitudes towards academic entrepreneurship and AEE ideals emerging within their institutions. They included professors from the disciplines of scientific and social fields, university managers, start-up founders, entrepreneurial team members, directors of hybrid organisations and others involved in commercialisation support.
Step 2, secondary university data concerning the analysis level of individual, organisation and environment were collected from documentary sources, which include strategy plans, policies, annual reports, financial statements and web pages.
Step 3, all the data collected were analysed by an interactive process. Narratives were written concerning the processes, tabulations were made describing time-line, actors, factors and critical events, and work with theory and empirical data in an interactive process. The sources of evidence were allowed for triangulation through several sources of data during the development of ZJU's AEE, such as multiple investigation, archival data and existing literature. Using all this data, we identified critical characteristics and events that influenced how the process mechanisms emerged and evolved in the AEE context.
Case Analysis
ZJU is located in Hangzhou City, the provincial capital of Zhejiang Province in South-East China. ZJU is a dedicated research-intensive university with 7 faculties and 36 colleges/schools. Its important fields of research are related to engineering and technology, life, physics, chemistry and computer science. ZJU is ranked in top three universities in mainland China according to the 2016 Shanghai Ranking. In December 2015, there were 46,970 full-time students enrolled, of which there were 8,931 PhD candidates. Among its 3,601 standing faculty members, 1,514 faculty members have the title of Professor. In 2015, research funds amounted to 3.32 billion yuan ranked second in China 1 (details are shown in Table 2 ). ZJU has traditionally been a research university focusing on high quality, fundamental research and academically oriented education. However, in the past few years, this focus has gradually been shifting: policymakers at both the national and regional level tried to persuade universities, especially the research universities, to show more explicitly their contribution to the regional and national economy. In this context, ZJU made a strategic decision to develop a more entrepreneurial model in 2000 as a response to meet the social needs, and thereby, to some extent improve the university's standing. However, in the late 1990s, ZJU had a weak entrepreneurial system. In order to develop the 'third mission' and embark on academic entrepreneurship, ZJU would need to construct the AEE with all its major challenges. 
The Key Challenges in Establishing Academic Entrepreneurial Ecosystem
The key challenges in establishing an AEE in ZJU was that the existing academic entrepreneurial model was built in the traditional way. Coding the interview responses and other collected data (Eisenhardt, 1989; Saldana, 2009) , we further discussed these codes with six experts through three small meetings between 2014 and 2016. We summarised the key challenges at different levels of individual, organisation and environment, which are as follows. Based on the individual level analysis, the informants revealed that the academic staff preferred to engage in basic research and teaching for promotion, paying scant attention to market demand and the commercialisation of their academic achievement. ZJU, like traditional academic universities in China, evaluated the academic staff's job performance upon the number and quality of their published papers and the quality of their graduate teaching. Academic entrepreneurship, however, had not been considered in faculty recruitment and promotion procedures in the past. This situation caused some researchers to be unwilling to embark on commercialisation of knowledge and increase the entrepreneurial experience and the development of entrepreneurial capability through involving the academic entrepreneurship activities with the industry.
The analysis of the organisational arrangement for entrepreneurship in ZJU could be summarised as: First, ZJU in the late 1990s, lacked the special organisations needed for academic entrepreneurial activities, such as technology transfer office and hybrid organisation as an important bridge for transfer research results to market (Etzkowitz & Leydesdorff, 2000) . This lack caused few options to develop collaborations with enterprises. Second, the technological transfer management teams in ZJU were mainly organised by officials who lacked market exposure. As a result of their shortcomings, researchers who desired to commercialise their own research results had to spend much time educating themselves about seeking entrepreneurial opportunities and creating new business skills. Some researchers opted not to perform technology transfer because of these risks and costs involved. Third, the task of developing academic entrepreneurship was also complicated by an imperfect distribution system of academic entrepreneurial income, so that the entrepreneurial impetus to the individuals and organisations was insufficient. For example, two interviewees stressed that the income they could get from their research results commercialisation was influenced by the lack of an explicit system to allocate income to the inventor, college/school and university. This led to worrying about whether they could secure an income or not, or end up with an income less than it actually should be, and unwilling to promote achievement transformation. The contribution ratio of academic entrepreneurship to evaluate a researcher's performance was relatively low, thereby influencing motivation in academic entrepreneurship.
Based on the environmental level analysis, we first discovered that the major industrial base in Hangzhou City where ZJU is located was dominated by the service industry, which has increased from 41.2 per cent in 2000 to 55.1 per cent in 2014. However, high-tech industry had developed sluggishly and technological innovation was lacking. The high tech industry sales value growth rate has decreased from a high of 15.9 per cent in 2005 to just 5.9 per cent in 2014.
2 Second, Hangzhou was in short supply of public technical service platforms before 2005. As a result, the science and technology intermediary service network was unable to fully develop and insufficient in information platforms, which led to the lack of their demanding information between universities and enterprises. Third, a lack of funds hindered academic entrepreneurship. The government funding of scientific research in ZJU was mainly used for basic research and the initial stage of technology transfer. The small and medium-sized enterprises could only provide limited funding, and ZJU could not provide substantial funds for commercialisation, resulting in research results remaining in laboratories, as pilot production was not conducted.
The Solutions for Solving These Challenges
According to the discussion above, we summarised the key challenges, which were a lack of entrepreneurial motivation in the specific context, lack of the collaboration between university and industry and government, and a lack of entrepreneurial capability. ZJU has responded to these challenges by developing an AEE, which acts as a catalyst to speed up knowledge commercialisation. However, 'in the early stage of the development of academic entrepreneurship, some heads of the schools and departments in our university did not realise the construction of AEE', a head of department said, 'by the year 2005, with the increasing demand of external resources for academic entrepreneurship, the concept of AEE started to be mentioned in the university administrative meeting. But at present, the construction of AEE has become a consensus at least in the management system in our university'. In order to achieve AEE as outlined earlier, the ZJU traditional knowledge commercialisation model needed to undergo significant changes. Incentive, collaboration and capability development were adopted at different levels of individual, organisation and environment for academic entrepreneurship.
At the individual level, ZJU developed motivation for academic staff through an adjustment to the income distribution system to intervene and push the process of academic entrepreneurship. ZJU revised the academic staff evaluation system for stimulating them to embark on academic entrepreneurship. In the year 2000, ZJU adopted the 'Classified Management' method of establishing the three categories positions, namely teaching, academic research and entrepreneurship, which academic staff could opt for positions that suited their own expertise and competence. The staff in ZJU are also permitted to leave their positions for full-time engagement in entrepreneurship for 3 years. ZJU has adjusted the distribution system of knowledge commercialisation income. The academic staff could invest in start-ups using their research results including proprietary technology as a trade-in as converted shares, or as proportions of contribution to the investment. The university, school/college will account for between 15 and 50 per cent of the share of the technological stocks, while the invention team account for 50-85 per cent. In this way, ZJU effectively solved the problem of academic staff's roles in academic entrepreneurship, eliminating their concerns, guaranteeing a continuous flow of talent for knowledge commercialisation and service in industry. In order to develop entrepreneurial ability to commercialise research results, ZJU recruited qualified persons with an industry background to pass on entrepreneurial experiences and knowledge to academic staff. ZJU also provided opportunities for academic staff to have experiences within enterprises by establishing long-term cooperation with leading companies in various industries. ZJU developed academic entrepreneurial managerial ability by building a professional management team for the purpose of providing professional services to academic entrepreneurship. ZJU has encouraged the formation of 12 professional brokering teams, of whom over 80 per cent have acquired master degrees in the fields of technology, marketing, law, business, finance and others.
At organisation level, ZJU took more strategies to promote academic entrepreneurship by strengthening the cooperation with local governments and industries. A positive entrepreneurial change has been made from top to bottom through expanding the traditional mission of university and changing schooling ideas. An important meeting, entitled 'Shuang Dai Hui', was first held at ZJU in 2000 and attended by influential staff, who agreed that the 'third mission' should be undertaken to meet social needs. Consequently, it was the first time that the 'third mission' was birthed and documented in ZJU's Tenth Five-year Plan for 2001-2005. Since then ZJU has had a significant transformation of its educational philosophy and guiding ideology and migrated towards a more entrepreneurial direction, which encouraged the academic staff to embark on academic entrepreneurship (Zhou & Liu, 2015) . Through improving organisational structure and governance, and building hybrid organisations to develop informal and formal entrepreneurial networks, ZJU tried to incorporate internal and external resources and develop a strong entrepreneurial foundation. For example, in 2005, ZJU set up a special institution Local Cooperation Office, in order to strengthen the cooperation with local governments and industries. However, in 2015, this situation was further improved, when ZJU established the ZJU Council for Promotion Scientific Research Achievements Transformation, and both President and Secretary of the university became the directors of this council for developing a strong governance core and forcefully striving to achieve the AEE. The key milestones in ZJU for academic entrepreneurship are shown in Table 3 . Table 4 shows that the key changes of ZJU AE with the AEE development between 2006 and 2015. The funding from the enterprises entrusting ZJU to carry out research, the income of S&T achievements transfer, and other indicators (scientific paper, patent, key laboratory and research centre) related to AE have obviously increased during this period. For example, in 2001, ZJU established ZJU National Science Park. By the end of 2015, the Science Park owned 8 branches in different cities within China, employed over 20,000, incubation sites over 8.0 million square meters. Start-ups amounted to 1,200 of which about 60 per cent of the core teams were from ZJU, of which (2015) and National Action Plan for Promoting Transfer of Scientific and Technological Achievements (2016) . During the period 2006-2010, Hangzhou was approved by the national government as a national innovation pilot city, intellectual property rights model city, and a high-tech industrial base, all of which contributed to the stimulating of enterprises and industries technology demands of the universities. The local government reformed existing systems in order to reduce company start-up costs and asked that the approvals for licences, permits, authorisations required to start a business should be speeded up. Second, the innovative and entrepreneurial ecosystem was further developed through collaboration among universities, companies, governments and capital providers with the development of innovation and entrepreneurial elements in regional system. As shown in Table 5 the number of institutions of higher education has obviously increased from 35 colleges and universities in 2000 to 108 in 2015, and the number of graduates, especially the postgraduates, has also increased in Zhejiang Province. Similarly, the number of R&D organisations attached to government and industrial enterprises in Zhejiang Province has dramatically increased respectively from 2000 to 2015. The annual increasing numbers of science and technology business incubator at provincial level are obvious, especially in recent years. During this same period, the R&D expenditures sustained growth with the government and enterprise investment. Significantly, the large and medium-sized industrial enterprises expenditure on entrustment also increased, which are usually used to entrust universities and research institutions to carry out R&D. With the development of R&D institutions and the increased investment on academic entrepreneurship, the innovative and entrepreneurial network in this region has further improvement. For example, in 2007, ZJU joined the first batch of China industrial technology innovation alliances to develop innovative and entrepreneurial network and enhance the industrial technology innovation. At present, ZJU owns about 100 innovative and entrepreneurial platforms through the collaboration with government and industries. Third, financial support came from outside sources, such as venture capitalists, government bodies and banks, which are becoming more and more available because of the incentive and support policies. For example, Hangzhou Municipal Government issued the policy Encourage and Support University Teachers (experts) Team-based Entrepreneurship for each individual project start-up capital from 0.2 to 1 million yuan. This is a typical case of how the research university academic entrepreneurial process mechanisms are developed in order to create greater value at the ecosystem level. The value is created mainly from improved efficiency in the process mechanisms of incentive, collaboration and capability development. Total value creation of academic entrepreneurship, although it operates with different actors and various factors, is increased through the ecosystem transition because of the action of the process mechanisms as depicted in Figure 1 . In order to meet the challenges detailed in section the Key Challenges in Establishing Academic Entrepreneurial Ecosystem and achieve ecosystem transition, ZJU has undergone significant changes at individual, organisations and environment level since the year 2000. An overview of this transition is shown in Table 6 .
Discussion: Transition towards the Academic Entrepreneurial Ecosystem
A central aspect of the AEE model is indeed the notion of change or transformation. The idea is to improve performance by choosing a new process mechanisms model that does things better. As ZJU transformed it moved towards the AEE, which was gradually developed through the different process mechanisms, especially the incentive, collaboration and capability development mechanisms acting on the levels of individuals, organisations and environment. In the next section, we discuss how the new process mechanisms model is developed. As a basis for the discussion, we have summarised this case in Figure 1 and Table 6 .
Incentive Mechanism
Based on the discussion in the previous section, it can be argued that incentives are needed for academic staff to embark on academic entrepreneurship when attempting to establish an AEE. However, as can be seen from the case study, there are barriers to driving their academic entrepreneurial motivation. In ZJU, the personnel assessment incentive and income adjustment measures for motivation were created and implemented to prepare the actors for action. We therefore use the concept 'incentive mechanism' to signify something that both triggers and enhances academic entrepreneurship intent. There are two principal ways to develop academic entrepreneurship motivation: personnel evaluation and interests drive. In order to encourage academic staff to embark on academic entrepreneurship, it has to change the personnel evaluation system of traditional research universities through setting up different positions of teaching, research and entrepreneurship. Therefore, academic staff has the opportunity to choose the entrepreneurial position. It is also being more and more recognised by universities' decision-makers that the performance of commercialising research results can be used as the basis of academic staff's position promotion. Another way is to make a clear distribution system of academic entrepreneurial income, to apportion the income among the inventors, college/school, university, because only by ensuring inventors' interests can one enhance the trust between inventors and university (school/college), and so encourage inventors to embark on academic entrepreneurship.
Collaboration Mechanism
Developing interaction between university and industry can contribute to achieving application of knowledge and commercialisation of it. This case study mainly adopted the following strategies to integrate internal and external resources, provide cooperation platforms for the formulation of sustainable collaboration mechanism. One strategy is to improve university governance in order to improve collaboration. This case study confirms that establishing the mixed governance structure agency at the university level, for example University Scientific Research Promotion Committee, is an effective way to integrate internal resources and smooth the management relationship of different departments to develop collaboration and meet the academic entrepreneurial challenges. The other strategy is to build hybrid organisations and incorporate external resources to improve the collaboration. Universities can use different strategies to build up various hybrid organisations based on their local conditions and form a network of entrepreneurship resources (Jongbloed, 2015) . This case study has adopted different models including university-government cooperation, university-industry cooperation and university-government-industry collaboration, in order to develop the academic entrepreneurial network across the country. However, the interviewees generally thought that the hybrid organisations should be substantive as far as possible which would contribute to ensuring that the academic entrepreneurial programs can be effectively implemented.
Capability Mechanism
Having an entrepreneurial motivation and platform, yet lacking entrepreneurial ability, would restrict the completion of academic entrepreneurship, and would be difficult to achieve the transition of university academic entrepreneurial systems to AEEs. Therefore, the capability mechanism also plays an important role in the process of academic entrepreneurship.
According to the case study, universities could hire outside venture capitalists, successful entrepreneurs to steer the academic staff, to give them business sense and entrepreneurial awareness in the process of research. Universities also should support academic researchers to practise in industries to get entrepreneurial experiences and improve the success rate of entrepreneurship. One of the successful academic entrepreneurs told us that the academic staff who possess industry experience and consulting experience are more likely to commercialisation success. Second, developing the academic entrepreneurship management abilities of schools/colleges can become the management foundation of a university. Taking academic entrepreneurship performance as the performance evaluation basis of schools/colleges and one resource allocation principle of university can encourage the schools/colleges to pay more attention to academic entrepreneurial management. It is important to enhance the professional service abilities of the academic entrepreneurial management team. Universities attract talents to join the team by using the incentive mechanisms, which provides incentive salaries and regular training opportunities in order to improve the service abilities gradually.
In general, an AEE does not emerge like a natural ecosystem, but needs to be constructed. The corresponding entrepreneurial model needs to be built collectively around the underlying value drivers, their incentive, collaboration and capability mechanisms which are all important although there are some additional mechanisms in the AEE. In this regard, we attempt to show how ecosystem transition can be achieved through the development of the three basic mechanisms which are presented in Figure 2 . Through this framework we aim to provide a better understanding of the mechanisms of AEE design and the role of the three basic mechanisms in this process.
Conclusion and Policy Implications
The dynamism in the ZJU's AEE has led to important outcomes, and benefited ZJU as the following: Acceleration of knowledge commercialisation, adequate fund support for science and technology research, more opportunities for student practical training, enrichment of the university's experiences in technology management and the development of the entrepreneurial culture. Of all China's universities, since (Table 4) , while the enterprises accepted about 5,000 student internships each year, in turn sustaining the development of ZJU and local technological innovation and transfer system.
4
Our study constitutes an attempt to connect the research streams on AEEs. We have argued that academic entrepreneurship in research universities may benefit from a system perspective with its focus on the process mechanisms (that is, the incentive mechanism, collaboration mechanism and capability mechanism) for increased total value creation, which includes not only economic factors but also re-feeding higher education and, potentially, social value. The three basic mechanisms focus on aspects of different academic entrepreneurial process and logic. The incentive mechanism is the driving force that could change the organisational framework, as well as individual research goals through the reform of the personnel assessment system and the entrepreneurial income distribution system. The collaboration mechanism is the vehicle of the AEE model that enables new entrepreneurial models and business start-up by improving university's governance structures and building up entrepreneurial networks. The capability mechanism is the element for sustainable academic entrepreneurship through a combination of different entrepreneurial capabilities of academic staff's entrepreneurial ability and university's entrepreneurial management ability.
The results of this research have implications for university academic entrepreneurship that could change the traditional academic entrepreneurial system into an AEE. A university could develop several improved strategies to strengthen (1) Better strategic management: The university should strengthen top level management and develop a powerful governing structure in order to smooth the management relationship, optimise resource allocation and improve efficiency. The university should also make a strategic plan according to its situation to develop a common goal for academic staff incentive, and set up special institutions responsible for managing internal and external cooperation. (2) Better strategies for incentives: While we applaud the research universities with their innovative strength, they are, however, found to be weak in entrepreneurship. Therefore, we should reform the most important systems, that is the personnel evaluation system and entrepreneurial income apportioning system relating to academic entrepreneurship for academic staff incentive. (3) Better strategies for collaboration: The study suggest universities can take a variety of models, such as university-government, university-industry, university-industry-government among others, to build up flexible hybrid organisations, to develop collaboration between university, industry and government, to extend channels of cooperation and provide greater entrepreneurial opportunities. (4) Better strategies for developing entrepreneurial capability: From this case study, we can target the development of entrepreneurial capabilities based on capabilities elements, emphasising the individual entrepreneurial abilities, the schools' or colleges' entrepreneurial management abilities and the academic entrepreneurial management team abilities of.
This research has several limitations that create future research priorities, which would lead to a better understanding of how process mechanisms promote academic entrepreneurial system transition. First, there are other mechanisms that need to be considered in the conceptual model proposed. Although the incentive, collaboration and capability mechanisms are the basic and important mechanisms, in-depth analysis needs to be focused on the influence from other factors such as entrepreneurial opportunity seeking and entrepreneurial risk prevention. Second, AEE is a dynamic development process, usually experiencing different stages of development. It would be worth researching the different characteristic types at the different development stages.
NOTES
